Summary
The It was reported in previous papers (1, 2) that the effect of wavelength on the photochemical transformation of provitamin D into vitamin D had been inves tigated. An ethanol solution of either ergosterol or 7-dehydrocholesterol was irradiated by monochromatic UV light with a spectroirradiator in a range of 230-400nm, and the yield of either ergocalciferol (vitamin D2) or cholecalciferol (vitamin D3) was estimated by the GLC method as described previously (3) . The results showed that the monochromatic UV light of 295nm was most effective on the formation of vitamin D in both cases of ergosterol and 7-dehydrochole sterol (1, 2) . In the present study, a method similar to one described previously was applied to the photochemical reaction of ergocalciferol by UV irradiation. WINDAUS et al. (4) first isolated suprasterol2 I and II4 as crystalline allophanates from a long-term irradiated mixture of ergosterol. WESTERHOF and KEVERLING BUISMAN (5) found that the direct origin of suprasterol2 I and II in the photo chemical reaction was not ergosterol but ergocalciferol because the UV irradiation of ergocalciferol gave suprasterol2 I and II as the main products. The chemical structure of suprasterol2 II was confirmed to be as shown in Fig. 1 both by a chemical method (6) and by X-ray analysis (7) . Since suprasterol2 I is an optical isomer of suprasterol2 II, its chemical structure can be shown as that in Fig. 1 . Recently, BAKRER et al. (8) isolated four novel reaction products, tentatively denoted as compounds I1, I2, IIl and II2, besides suprasterol3 I and II from the UV irradiated mixture of cholecalciferol in ethanol. Their chemical structures confirm ed that the first two were stereoisomeric vinylallene derivatives while the last two were stereoisomeric cyclobutene derivatives as shown in Fig. 1 . Compounds Il and I2 were confirmed to be converted into cholecalciferol by heating because the gas chromatograms of their TMS ethers gave peaks corresponding to pyro and isopyro-D3 derived from the thermal cyclization of cholecalciferol, whereas compounds II1 and II2 were confirmed to be converted into 5,6-traps-D3 by heating in octane (8) . It was also reported that the composition of the irradiated products were 19, 62, 2, 6 and 11% for suprasterol3 I, suprasterol3 II, compound I1, com pound I2 and the sum of compounds IIl and II2, respectively (8) . Figure 1 is the scheme of the photochemical reaction of vitamin D summarized by HAVINGA (9) .
On the basis of the results and considerations mentioned above, we investi gated the effect of wavelength on the photochemical reaction of ergocalciferol chosen as a representative of vitamin D. Monochromatic UV light for irradiating ergocalciferol solutions was obtained by using a spectroirradiator, and the photo chemical reaction products were determined by the GLC method on a wall-coated open tubular glass capillary column (capillary column) as described in a previous paper (10 Note: Concentration of ergocalciferol in EtOH at irradiation of all wavelengths was 2.0mg/ml. at 265nm in their UV spectra, but the absorbances decreased from that of ergo calciferol. The smallest absorbance was observed in the UV spectrum of the irradiated solution with a light of 295nm, which suggested that the wavelength might be most effective on the photochemical transformation of ergocalciferol. When the solution was further irradiated by the same light, the absorption maxi mum finally disappeared. Figure 3 shows the thin-layer chromatograms of the irradiated solutions. The irradiated solutions with the lights of 347 and 373nm gave one spot cor responding to ergocalciferol, whereas the other solutions gave the four spots, including one unknown spot (Rf, 0.59) and the three corresponding to suprasterol2 I (Rf, 0.37), ergocalciferol (Rf, 0.41) and suprasterol2 II (Rf, 0.50). Relative peak area ratio (%)=b/a•~100 a: Peak area ratio of pyro-D2 TMS ether to CA in the gas chromatogram of an ergocalciferol standard solution. b: Peak area ratio of each peak to CA in the gas chromatogram of a GLC sample solution. Figure 4 shows the gas chromatograms of the irradiated solutions with monochromatic UV light in wavelengths of 242, 268, 321 and 347nm (Since that Fig. 4 . Gas chromatograms of photochemical reaction mixtures of ergocalciferol irradiated by monochromatic UV light in wavelengths of 242, 268, 321 and 347nm . The numbers in the gas chromatograms mean the TMS ethers of the following compounds while CA means cholesteryl acetate (internal standard): 1, pyro-D2; 2, suprasterol2 II; 3 , supra sterol2 I; 4, 5,6-trans-D2; 5, isopyro-D2.
with the light of 295nm has been already shown in Fig. 2 and that with the light of 373nm gave only the peaks of pyro-and isopyro-D2 TMS ethers besides the peak of CA, they were omitted from Fig. 4) . The relationship between the irradiated wavelengths and the relative peak area ratios is shown in Fig. 5 .
Since the gas chromatograms of the irradiated solutions with the light of 347 and 373nm were almost identical with that of an ergocalciferol standard Fig. 5 . Relationship between irradiated wavelengths and relative peak are ratios in the gas chromatograms of photochemical reaction mixtures of ergocalciferol.
solution, the light was confirmed to have little effect on the photochemical trans formation of ergocalciferol. On the other hand, the gas chromatograms shown in Figs. 2 and 4 indicated that the UV light in a range of 242-321nm brought a similar type of reaction although the extents of reaction were different among the irradiated wavelengths. As shown in Fig. 5 , the relative peak area ratios of the irradiated solutions with the light of 295 and 321nm indicated greater decrease on the pyro-D2 values and greater increase on the suprasterol2 I and II values than the respective values of the other irradiated solutions. The results gave a con clusion that the light in the range of 295-321nm must be most effective on the photochemical transformation of ergocalciferol into suprasterol2 I and II. The conclusion on the effect of irradiated wavelength is quite similar to that on the photochemical transformation of provitamin D into vitamin D as reported pre viously (1, 2). A peak corresponding to 5,6-trans-D2 TMS ether was observed in the gas chromatograms shown in Figs. 2 and 4 although the spot of 5,6-trans-D2 could not be detected in the thin-layer chromatograms shown in Fig. 3 . Therefore, the peak observed in the gas chromatograms might be derived from the thermal isomerization of the compound II1 and II2. Since the peak area ratios of 5,6 -trans-D2 were very small in all the cases as shown in Fig. 5 , the photochemical transformation of ergocalciferol into the compound II1 and II2 might occur to only a small extent regardless of irradiated wavelengths. 
